Abstract -Fast and energy efficient data collection in an energy constraint ad-hoc sensor network is always a challenging issue. The network topology and interferences causes significant effects on data collection and hence on sensors' energy usage. Various approaches using single channel, multichannel and convergecasting had already been proposed. Here in this paper we have shown data collection performance using multi-frequency in channel assignment, and effect of network topology, for moderate size networks of about 50-100 nodes. For the study we have used some realistic simulation models under many-to-one communication paradigm called convergecast, a single frequency channel and TDMA technique to have minimum time slots for convergecasting.
I. INTRODUCTION
A tree base sensor network is a collection of sensors nodes, such as sink is the root of tree and leaves are the nodes. Data in such topology flows from sensor nodes (leaves) to the sink (root) of the tree. Collection of data from a set of sensors to an intermediate parent (sink) in a tree is known as converge-casting. The 'delivery-time' and 'data-rate' are application specific.
As an example, in oil and gas refineries the sensor devices and controllers need to collect data from all the sensors within a specific deadline [1] for any kind of leakage or failures. Whereas applications like weather for-casting, under-water observations needs continuous and fast data delivery for analysis, for longer periods.
Here in this paper our emphasis is on such applications focusing on fast data streaming from sensor to sink node.
The two common approaches for data collection [3] are analyzed the performance of convergecast by using multiple frequencies as compared to those trees using a single frequency.
The rest of the paper is organized as follows: in Section II, we discuss related works. In Section III, we describe system modeling and some discussions. In Section IV, we have shown multichannel scheduling for interference elimination. In Section V, we focus on impact of network topology on data forwarding. Section VI gives the evaluation work based on previous discussions. Finally Section VII concludes the paper.
II. RELATED WORK
Gandham et al. [2] proposed a distributed time slot assignment scheme, for a single channel in TDMA schedule length. Fast data collection with minimum schedule length for aggregated convergecast is discussed by Chen et al. in [3] . Annamalai et al. [4] uses the concept of orthogonal codes to remove interferences, where each node has been assigned time slots from bottom to the top of the tree such that a parent has to wait till it receives all the data packet from its children.
Pan and Tseng [5] described a beacon period, assigned to every sensor node in Zigbee network, scheme to reduce latency. A node can receive data only in the allotted beacon period. Song et al. [6] described a timeoptimal energy efficient packet scheduling algorithm for raw-data convergecast with periodic traffic. They assumed a simple interference model in which every node has a circular transmission range and interferences from concurrent multiple senders is neglected. Song et al. [6] further extended their work and proposed a TDMA-based MAC protocol for high-data-rate [7] .
Choi et al. [8] shows that for a single channel the minimum schedule length for raw-data convergecast is NP complete on general graphs. Lai et al. [9] uses a greedy graph coloring approach to find the shortest path to the senders for throughput optimization. They also focused on impact of routing trees on schedule length and devised a new approach called disjoint strips to transmit data over different shortest paths. The use of multiple frequencies is widely described in [10] and [11] . The size of each data packet is assumed to be same. For fast data routing we aim to schedule the edges E T of T using a minimum number of time slots with two constraints:
III. SYSTEM MODELING AND DISCUSSION
Adjacency constraint: it states that two edges in E T cannot be scheduled in same time slot if they are adjacent to each other. This is because of half duplex transceiver available on nodes.
Interfering constraint: The interfering constraint depends on the choice of the interference model. complete tree into number of sub-trees and reduces intra tree interference by using different channels to the nodes. 
V. IMPACT OF NETWORK TOPOLOGY
Besides multiple channels, the network topology and the degree of connectivity makes impact on scheduling performance. As described in [8] , network trees that have more parallel transmissions do not necessarily result in small schedule lengths. As an example in star topology network with N nodes the schedule length is N, whereas it is (2N-1) for a bus topology once interference is eliminated. In this section we construct a spanning tree with constraint n k < (N+1)/2, where n k are number of branches and N is the number of nodes. A balanced tree satisfying this constraint is a variant of a capacitated minimal spanning tree (CMST) [15] . The CMST algorithm can determine a minimum-hop spanning tree in a vertex weighted graph, such that the weight of every subtree linked to the root does not exceed a prescribed capacity.
Here we have taken weight of each link as 1, and prescribed capacity is (N+1)/2. Here, we propose a method, described in Algorithm 3, based on greedy scheme presented by Dai and Han [16] to solves a variant of the CMST problem. By using it, searches for routing trees with an equal number of nodes on each branch. It is assumed that every node know their minimum-hop counts to sink node. 
VI. PERFORMANCE EVALUATION
In this section, we evaluate performance of multiple channels and network tree topology on scheduling for both aggregated and raw-data 
VII. CONCLUSION
In this paper, we have discussed fast convergecast methods in wireless sensor network, where nodes communicate using TDMA protocol so as to minimize the scheduling length. We have focused on fundamental shortcoming because of interference and half duplex transceivers available on the nodes. We observed that multiple channel method is helpful in reducing schedule length. We also determined that link-based (JFTSS) channel assignment schemes are more energy efficient in removing interference, if compared to TMCP scheduling schemes. Through extensive simulations, we demonstrated up to certain extent reduction in schedule length for aggregated data convergecasting and approximately 50 percent reduction for raw-data convergecast. As a future work we will explore aspects related to variable amount of data and evaluate the various schemes considered.
